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(57) A semiconductor package comprises a semi-
conductor die having a first surface and a second surface
opposite the first surface. A die pad is disposed at the first
surfaceof the semiconductor die. A leadframecomprises
a carrier section on which the semiconductor die is
mounted, wherein the semiconductor die is solder-
bonded to the carrier section with the second surface

facing the carrier section. A metal-plated bond area is
provided on the carrier section of the leadframe, wherein
a metal of the metal-plated bond area is different from a
metal of the leadframe. An electrical conductor is con-
nected to the die pad and bonded to the metal-plated
bond area. The metal-pated bond area has a substan-
tially triangular shape.
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Description

Technical Field

[0001] This disclosure relates generally to the field of
semiconductor die packaging, and in particular to the
field of semiconductor packages having a leadframewith
a metal-plated bond area.

Background

[0002] Semiconductor device manufacturers are con-
stantly striving to increase the performance of their pro-
ducts, while decreasing their cost of manufacture. A cost
and device performance sensitive area in the manufac-
ture of a semiconductor device is packaging the semi-
conductor die. Packaging involves encapsulating the
semiconductor die and forming an interconnect from
die pads to package terminals. The packaging concept
and interconnect technology should provide for high
electrical and thermal performance and reliability of the
semiconductor device. Theyshould further support pack-
age scalability and die shrinkage.
[0003] Some types of packages use so-called spot-
plated leadframes. Spot-plated leadframes provide a
metal-plated bonding area (spot) that allows the lead-
frame to be connected via a conductor (e.g., a bondwire)
to a semiconductor die mounted on the leadframe.
[0004] Providing a metal-plated bond area can in-
crease the size of the leadframe. To keep this increase
in size small, the metal-plated bonding area should be
placed as close to the die (semiconductor chip) as pos-
sible. On the other hand, if the metal-plated bond area is
placed too close to the die, it may interfere with the die
attach process.

Summary

[0005] According to an embodiment of a semiconduc-
tor package, the semiconductor package comprises a
semiconductor die having a first surface and a second
surfaceopposite the first surface. Adiepad is disposedat
the first surface of the semiconductor die. A leadframe
comprises a carrier section on which the semiconductor
die is mounted, wherein the semiconductor die is solder-
bonded to the carrier section with the second surface
facing the carrier section. A metal-plated bond area is
provided on the carrier section of the leadframe, wherein
a metal of the metal-plated bond area is different from a
metal of the leadframe. An electrical conductor is con-
nected to the die pad and bonded to the metal-plated
bond area. The metal-pated bond area has a substan-
tially triangular shape.

Brief description of the drawings

[0006] The elements of the drawings are not necessa-
rily to scale relative to each other. Like reference numer-

als designate corresponding similar parts. The features
of the various illustrated examples can be combined
unless they exclude each other and/or can be selectively
omitted if not described to be necessarily required. Ex-
amples are depicted in the drawings and are exemplarily
detailed in the description which follows.

Figure 1 is a schematic plan view illustrating a carrier
section of a leadframe onwhich a semiconductor die
is mounted and a metal-plated bond area is pro-
vided.

Figure 2A is a schematic cross-sectional view of an
example of a lowered metal-plated bond area.

Figure 2B is a schematic cross-sectional view of an
example of a raised metal-plated bond area.

Figure 3 is a schematic plan view illustrating an
obstacle for solder creepage arranged between
the metal-plated bond area and the semiconductor
die.

Figure 4A is a schematic cross-sectional view of a
first example of an obstacle for solder creepage.

Figure 4B is a schematic cross-sectional view of a
second example of an obstacle for solder creepage.

Figure5 isaschematic cross-sectional partial viewof
an example of a molded semiconductor package
using a leadframe having a metal-plated bond area.

Figure 6 is a schematic plan view of an example of a
semiconductor package including a leadframe hav-
ing a carrier section on which a semiconductor die is
mounted and a metal-plated bond area is provided.

Figure 7 is a schematic of a semiconductor die
package including a GaN dual gate bidirectional
switch.

Figure 8 is a perspective viewof a semiconductor die
package including a GaN dual gate bidirectional
switch.

Figure 9 is a schematic plan view of an example of a
semiconductor package similar to the semiconduc-
tor package of Figure 6, wherein two metal-plated
bond areas are provided on the carrier section.

Detailed description

[0007] The words "over" or "on" or "beneath" with
regard to a part, element or material layer formed or
located or disposed or arranged or placed "over" or
"on" or "beneath" a surface may be used herein to mean
that the part, element or material layer be located (e.g.
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placed, formed, arranged, disposed, placed, etc.) "di-
rectly on" or "directly under", e.g. in direct contact with,
the implied surface. The word "over" or "on" or "beneath"
used with regard to a part, element or material layer
formed or located or disposed or arranged or placed
"over" or "on" or "beneath" a surfacemay, however, either
be used herein tomean that the part, element or material
layer be located (e.g. placed, formed, arranged, depos-
ited, etc.) "indirectly on" or "indirectly under" the implied
surface, with one or more additional parts, elements or
layers being arranged between the implied surface and
the part, element or material layer.
[0008] As used in this specification, the terms "electri-
cally connected" or "electrically coupled" or similar terms
are not meant to mean that the elements are directly
contacted together; intervening elements may be pro-
videdbetween the "electrically connected" or "electrically
coupled" elements, respectively. However, in accor-
dance with the disclosure, the above-mentioned and
similar terms may, optionally, also have the specific
meaning that the elements are directly contacted to-
gether, i.e. that no intervening elements are provided
between the "electrically connected" or "electrically
coupled" elements, respectively.
[0009] Figure 1 illustrates a carrier section 110 of a
leadframe (which is not shown except of the carrier
section 110 in Figure 1). A semiconductor die 150 is
mounted on the carrier section 110. The semiconductor
die 150 has a first surface 150A. A die pad 155 is dis-
posed at the first surface 150A of the semiconductor die
150. The semiconductor die 150 is solder-bonded to the
carrier section 110 with the second surface of the semi-
conductor die 150 opposite the first surface 150A facing
the carrier section 110.
[0010] The carrier section 110 is providedwith ametal-
plated bond area 120. The metal-plated bond area 120
comprises or is made of a metal which allows the lead-
frame (or, more specifically, the carrier section 110 of the
leadframe) to be connected to an electrical conductor
130. To this end, the metal of the metal-plated bond area
120 is different from a metal of the leadframe (or, more
specifically, a metal of the carrier section 110 of the
leadframe). The electrical conductor 130 is connected
to the die pad 155 of the semiconductor die 150.
[0011] As illustrated in Figure 1, the metal-plated bond
area 120 has a substantially triangular shape.
[0012] A "substantially triangular shape" means that
the shape is triangular (i.e. has three sides) or is trian-
gular with one or two or three cut or rounded edges, i.e. is
a "truncated" triangle. Further, the sides of the triangle
need not to be straight lines, but may fluctuate or oscil-
late. In other words, the phrase "substantially triangular
shape" may include certain deviations from an "ideal"
triangle.
[0013] In the following the shape of the metal-plated
bond area 120 is referred to as a triangular shape,
keeping in mind that this wording encompasses triangu-
lar and truncated triangular shapes as described above.

[0014] The triangular shape is less space consuming
compared to square, rectangular, rounded or other
shapes. Therefore, the size of the carrier section 110
may be kept small. Furthermore, the triangular shape
may be oriented with respect to the outline of the semi-
conductor die 150 such that a corner of the die faces a
side (e.g., the longest side) of the triangular shape. That
way, interference between the metal-plated bond area
120 and the semiconductor die 150 may be minimized
during die attach.
[0015] The metal-plated bond area 120 may be ar-
ranged close to a corner 110C of the carrier section
110. The triangular shape of the metal-plated bond area
120 may be aligned with the corner 110C. For example,
two sides of the triangular shape may be arranged sub-
stantially parallel with proximate edges of the carrier
section 110.
[0016] The metal-plated bond area 120 may be ar-
ranged close to a corner of the semiconductor die 150.
For example, the corner of the semiconductor die, which
is closed to themetal-plated bond area 120,may face the
longest side of the triangular shape of the metal-plated
bond area 120.
[0017] A variety of different triangular shapes may be
used. For example, the triangular shape may be a rec-
tangular triangular shape. In this case, typically, the
hypotenuse of the triangle faces the corner of the semi-
conductor die 150 which is closest to the metal-plated
bond area 120.
[0018] For example, if the triangle is rectangular in
shape, an imaginary line between the rectangular corner
of the triangle and the corner of the semiconductor die
150 may intersect the hypotenuse of the triangle in or
near its center. Furthermore, two sides of the rectangular
or non-rectangular triangle may have the same length.
[0019] The carrier section 110 and thus the leadframe
may comprise or be of copper or copper alloy, for exam-
ple. An upper surface 110A of the carrier section 110may
be solderable. The semiconductor die 150 may be sol-
dered to the (solderable) surface 110A of the carrier
section 110 with soft solder.
[0020] The metal-plated bond area 120 may comprise
a bondable metal material configured to allow bonding
the electrical conductor 130 to the carrier section 110.
The material of the metal-plated bond area 120 may be
different from the material which forms the solderable
surface 110A of the carrier section 110. For example, the
material of themetal-plated bondarea120maycomprise
or be a precious metal, e.g. silver or a silver alloy.
[0021] The material of the metal-plated bond area 120
may depend on the type of the electrical conductor 130,
the material of the electrical conductor 130 and/or the
process used for bonding. For example, the electrical
conductor 130 may be a bond wire. The electrical con-
ductor may be made of or comprise copper or a copper
alloy, aluminum or an aluminum alloy or gold or a gold
alloy, for example. If theelectrical conductor 130 isabond
wire, all known wire bonding processes may be used.
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[0022] In other examples the electrical conductor 130
may be a clip. In this case, a clip bonding process is used
to connect the clip to the metal-plated bond area 120.
[0023] As known in the art, especially with semicon-
ductor dies 150of large size, there is a tendency of solder
creepage to the metal-plated bond area 120 during die
attach. Solder creepage (also known as "solder bleed-
ing") of the liquid solder during die attach is critical since it
may result in that the solder may cover the metal-plated
bond area 120 and thus impair its ability for bonding.
Further, the semiconductor die 150 may be tilted by
solder creepage.
[0024] Figure 2A illustrates a sectional view along
sectional line B-B of Figure 1 of the carrier section 110.
As shown in Figure 2A, the metal-plated bond area 120
may be formed in a lowered part 110_1 of the carrier
section 110. For example, the lowered part 110_1maybe
formed by embossing the carrier section 110 in a zone
comprising the metal-plated bond area 120. More spe-
cifically, the carrier section 110 of the leadframemay first
be spot-plated with the metal of the metal-plated bond
area 120 and then embossed around the plated area. As
a result, a well design as shown in Figure 2A may be
obtained.
[0025] Theheightof thewallsmeasured from theupper
surface 110A of the carrier section 110 to the metal sur-
faceof themetal-platedbondarea120maybeequal to or
greater thanor less than0.15mmor0.25mmor0.35mm.
The width W of the wall may, e.g., be equal to or greater
thanor less than0.3mmor0.4mmor0.5mm.Theareaof
themetal-plated bond area 120may be equal to or great-
er than or less than 0.5 mm2, 0.75 mm2, 1.0 mm2, 1.25
mm2, or 1.5 mm2’ for example.
[0026] Figure 2B illustrates another example of a car-
rier section 110. In this example, the metal-plated bond
area 120 is formed on an elevated zone of the carrier
section 110. That is, the upper surface 110A of the carrier
section 110 is raised in a zone carrying the metal-plated
bond area 120.
[0027] For example, the metal-plated bond area 120
may first be formedby spot-plating the carrier section 110
with the metal of the metal-plated bond area 120. The
elevatedpart 110_2of thecarrier section110may thenbe
formedbyamechanicalmachiningprocesssuchas, e.g.,
embossing.
[0028] Referring to Figure 3, in some examples an
obstacle 310 for solder creepage may be arranged be-
tween the semiconductor die 150 and the metal-plated
bond area 120. The obstacle 310 may, e.g., have a
longitudinal and/or linear shape. The obstacle 310
may, e.g., run substantially parallel with a side of the
triangular shape of the metal-plated bond area 120,
e.g. with the longest side (e.g., the hypotenuse) of the
triangle.
[0029] Referring to Figure 4A illustrating a cross-sec-
tional view along line A-A of Figure 3, the obstacle 310
may comprise a wall 310_1 formed on the carrier section
110, for example. The wall 310_1 may be formed by

mechanical machining, e.g. embossing. The wall
310_1 may have a height H equal to or greater than or
less than0.15mmor0.25mmor0.35mm.ThewidthWof
the wall 310_1 may be equal to or greater than or less
than 0.3 mm or 0.4 mm or 0.5 mm.
[0030] Referring to Figure 4B, the obstacle 310 may
comprise a groove 310_2 formed in the carrier section
110. The groove 310_2 may be formed by mechanical
machining, e.g., by embossing. For example, first the
metal of themetal-plated bond area 120 is spot-plated on
the carrier section 110 and then the groove 310_2 is
formed by mechanical machining, e.g. by embossing.
[0031] The depth D of the groove 310_2may be great-
er than thewidthWof thegroove310_2.For example, the
depth D of the groove 310_2 may be equal to or greater
than or less than 0.4mm, 0.6mmor 0.8mm.ThewidthW
of the groove 310_2may, e.g., be equal to or greater than
or less than 0.05 mm or 0.1 mm or 0.15 mm. The groove
310_2mayhave a distanceX from themetal-plated bond
area 120which is equal to or greater than or less than 0.2
mm or 0.3 mm or 0.4 mm, for example.
[0032] The semiconductor die 150 comprises or is of a
semiconductor material. Examples of such semiconduc-
tor materials include, but are not limited to, elementary
semiconductor materials such as silicon (Si) or germa-
nium (Ge), group IV compound semiconductor materials
such as silicon carbide (SiC) or silicon germanium
(SiGe), binary, ternary or quaternary III-V semiconductor
materials such as gallium nitride (GaN), gallium arsenide
(GaAs), gallium phosphide (GaP), indium phosphide
(InP), indium gallium phosphide (InGaPa), aluminum
gallium nitride (AlGaN), aluminum indium nitride (AlInN),
indium gallium nitride (InGaN), aluminum gallium indium
nitride (AlGaInN) or indium gallium arsenide phosphide
(InGaAsP), etc.
[0033] The semiconductor die 150 may have die pads
155 (only) at its first surface 150A. In other examples, the
semiconductor die 150 may have die pads 155 at its first
surface 150A and at its second surface 150B.
[0034] In some examples, the semiconductor die 150
may be a transistor. For example, the semiconductor die
150 (e.g., a semiconductor chip) may, for example, be
configured as an IGBT (Insulated Gate Bipolar Transis-
tor), a FET (Field Effect Transistor), in particular a MOS-
FET (MetalOxideSemiconductorFET) suchas, e.g., aP-
FET (P-channel FET), an N-FET (N-channel FET), an
AFET (Array-FET), a JFET (Junction gate FET), a planar
gate transistor, a field plate trench transistor, or a SJ
(super junction) transistor.
[0035] In some examples, the semiconductor die 150
may be a power die. The semiconductor die 150 may,
e.g., be a vertical device inwhich themain direction of the
load current is in vertical direction to thedie plane.Byway
of example, a power pad (e.g., source or emitter pad) and
a gate padmay be located at the first surface 150A of the
semiconductor die 150, while another power pad (e.g.,
drain or collector pad) may be provided at the second
surface 150B of the semiconductor die 150.
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[0036] In other examples, the semiconductor die 150
may, e.g., be a horizontal or lateral device, in which the
main direction of the load current is in a horizontal or
lateral direction with the substrate plane. In this case, a
first power pad (e.g., source or emitter pad), a second
power pad (e.g., drain pad or collector pad) and a gate
pad may be located at the first surface 150A of the
semiconductor die 150, while no die pads are located
at thesecondsurface150Bof the semiconductor die150.
This disclosure is not limited to any particular FEOL
(front-end-of-line) integration, but a variety of different
FEOL integrations (or device types)maybenefit from this
disclosure.
[0037] As a specific example, the semiconductor die
150 may be a GaN power transistor, in particular a GaN
HEMT (high electron mobility transistor), in more in par-
ticular a bidirectional GaN transistor.
[0038] Figure5 illustratesapartial cross-sectional view
of a semiconductor package 500. A leadframe 510 may
include the carrier section 110 (also referred to as "pad-
dle" in the art) and a package wiring contact section 512.
Thepackagewiringcontact section512 isconnectedbya
packagewiring530 (e.g., bondwireor clip) tooneormore
die pads (not shown) of the semiconductor die 150.
[0039] The semiconductor die 150 is mounted by
solder 520, e.g., soft solder, on the carrier section 110.
The semiconductor package 500may further comprise a
mold compound 540, which encapsulates the semicon-
ductor die 150, the electrical conductor 130, the package
wiring 530 and, at least partly, the leadframe 510.
[0040] As shown by way of example in Figure 5, the
package 500 may, e.g., be a no-lead package. Such
packages are also known as leadless leadframe
packages. In such type of packages, the package wiring
contact section 512 may form, e.g., a package terminal
located at the footprint of the semiconductor package
500.
[0041] In other examples (see below) the semiconduc-
tor package 500 may have leads protruding laterally out
of the package 500. In this case, the package wiring
contact sections 512 may be designed as leads which
protrude laterally out of the mold compound 540. They
may or may not be exposed at the footprint side of the
semiconductor package 500.
[0042] In all examples the carrier section 110 of the
leadframe 510 may or may not be exposed at the per-
iphery of the mold compound 540. As shown in Figure 5,
in some examples the carrier section 110 may be ex-
posedat the footprint sideof the semiconductor package.
In other examples the carrier section 110 may, e.g., be
exposed at the top side of the semiconductor package
(see, e.g., Figure 8), while the package wiring contact
section 512 is either formed as a contact section at the
footprint side of the semiconductor package 500 or is
formed as a lead protruding laterally out of the mold
compound 540.
[0043] Figure 6 illustrates an example of a semicon-
ductor package600. In Figure 6, themold compound 540

is shown transparent to allow a view into the package
600.
[0044] The semiconductor package 600 is similar to
the semiconductor package 500, and reference is made
to the above description to avoid reiteration. Figure 6
illustrates that a plurality of packagewirings 530 and/or a
plurality of package wiring contact sections 512 may be
provided. For example, at one lateral side of the semi-
conductor package 600 eight package wiring contact
sections 512 (e.g., footprint terminals or leads) may be
provided, and/or at another lateral side (e.g., opposite
side), also a plurality (e.g., eight) package wiring contact
sections 512 are provided. Further, Figure 6 illustrates
the metal-plated bond area 120 of triangular shape,
which is bonded to a die pad 155 of the semiconductor
die 150.
[0045] Referring further to Figures 7 and 8, the semi-
conductor package600may,e.g., beapackage including
a semiconductor die 150 which is, e.g., a GaN-HEMT
(high electron mobility transistor). More specifically, the
semiconductor die 150 may be a dual gate bidirectional
switch. Such switches use the (unique) nature of a GaN-
HEMT, namely to allow for bidirectional switching.
[0046] A GaN dual gate bidirectional switch may elim-
inate the need to use two silicon devices in series of half
the RDS(ON). Therefore, it may provide low cost and
enabling new topologies to gain application advantages.
[0047] Referring to Figure 7, a dual gate bidirectional
GaN-HEMTswitch has two source terminals S1, S2 and
two gate terminals G1, G2. The twoGaN transistors may
have a common drain configuration (e.g., die-internally
connecteddrains), for example. Thecommondrainsmay
be floating and cannot be contacted from the outside, for
example. Further, Kelvin sense terminals (not shown in
Figure 7) may be provided. A ground terminal may, e.g.,
be provided by the carrier section 110 of the leadframe
510. That is, the carrier section 110 may be on substrate
ground potential during operation of the semiconductor
package 500.
[0048] More specifically, here and in all other exam-
ples, the chip pad 155 may be used to ground the semi-
conductor die substrate. The die pad 155 may, e.g., be
connected to a substrate pinning circuit intended to pin
the semiconductor die substrate to the respective source
S1, S2 which has lower voltage.
[0049] Figure 6 illustrates an exemplary leadframe de-
sign and an exemplary allocation of package terminals
(e.g., wiring contact sections 512) to die pads of the
semiconductor die 150. A first gate terminal is denoted
by G1, a second gate terminal is denoted by G2, first
source terminals are denoted by S1 and second source
terminals aredenotedbyS2. Further, onepackagewiring
contact section 512, denoted by KS1, is connected by
package wiring 530 to a first Kelvin sense die pad of the
semiconductor die 150, and another package wiring
contact section 512, denoted by KS2, is connected by
package wiring 530 to a second Kelvin sense die pad of
the semiconductor die 150.
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[0050] In this example, the die pad 155, connected to
themetal-platedbondarea120, is a grounddiepadof the
semiconductor die 150. However, as alreadymentioned,
basically any die pad of the semiconductor die 150 may
be connected by the electrical conductor 130 to the
metal-plated bond area 120 of the carrier section 110.
More specifically, the die pad which is connected to the
metal-plated bond area 120 may, alternatively, be a gate
pad or a sense Kelvin pad or a load current pad, for
example.
[0051] Figure 8 illustrates a semiconductor package
800 which may be identical to the semiconductor pack-
age 600 shown in Figure 6 in terms of the packaged
device, the internal package wiring and the package
terminals. As in the semiconductor package 600 of Fig-
ure 6, the package wiring contact sections 512 (one or
more of package terminals S1, KS1,G1, S2, KS2,G2, for
example) may, e.g., be formed by leads protruding lat-
erally out of themold compound 540. The semiconductor
package 800 may distinguish from the semiconductor
package 500 and/or 600 in that it is a top-side cooled
package. That is, the carrier section 110 of the leadframe
510 may, e.g., be exposed at the top side (not footprint
side) of the semiconductor package 800.
[0052] Figure 9 illustrates an example of a semicon-
ductor package 900. As in Figure 6, the mold compound
540 is shown transparent to allowa view into the package
900.
[0053] The semiconductor package 900 is similar to
the semiconductor package 600, and reference is made
to the above description to avoid reiteration. In semicon-
ductor package 900, a further metal-plated bond area
920may, e.g., be provided on the carrier section 110. The
further metal-plated bond area 920 may be arranged
close to another corner of the carrier section 110.
[0054] The further metal-plated bond area 920may be
located and/or designed similar or identical with the
metal-plated bond area 120. Although the further me-
tal-plated bondarea 920 is illustrated for the example of a
dual gate bidirectional GaN-HEMTswitch, it may be used
in any of the semiconductor packages described herein.
[0055] The further metal-plated bond area 920may be
used for sensing the leadframe potential (i.e., the poten-
tial of the carrier section 110 of the leadframe, whichmay,
e.g., be identical to the substrate potential of semicon-
ductor die 150). To this end, a package wiring contact
section 512, denoted by SS2, may be connected by a
conductor (e.g., a bond wire) to the further metal-plated
bond area 920.
[0056] Optionally, alternatively or additionally, the me-
tal-platedbondarea120may (in thisexampleand/or inall
other examples of semiconductor packages) also be
used for sensing the leadframe potential, for example.
In this case, a package wiring contact section 512, de-
noted by SS1, may be connected by a conductor (e.g., a
bond wire) to the metal-plated bond area 120.
[0057] In the semiconductor packages 600, 900, an
obstacle for solder creepage (not shown in Figures 6 and

9) may be arranged between the semiconductor die 150
and the metal-plated bond area 120 and/or the further
metal-plated bond area 920. Reference is made to the
description of obstacles 310, 310_1, 310_2 shown in
Figures 3, 4A to 4B, for example.
[0058] The semiconductor package 900 may be de-
signed in accordance with semiconductor package 800
shown in Figure 8. Referring to semiconductor package
900, the package wiring contact sections 512 may re-
present one or more of package terminals S1, KS1, G1,
S2, KS2, G2, SS1, SS2, for example.

EXAMPLES

[0059] The following examples pertain to further as-
pects of the disclosure:

Example 1 is a semiconductor package including a
semiconductor die having a first surface and a sec-
ond surface opposite the first surface. A die pad is
disposed at the first surface of the semiconductor
die. A leadframe comprises a carrier section on
which the semiconductor die is mounted, wherein
the semiconductor die is solder-bonded to the carrier
section with the second surface facing the carrier
section. Ametal-plated bond area is provided on the
carrier section of the leadframe, wherein a metal of
the metal-plated bond area is different from a metal
of the leadframe. An electrical conductor is con-
nected to the die pad and bonded to themetal-plated
bond area. The metal-pated bond area has a sub-
stantially triangular shape.

In Example 2, the subject matter of Example 1 can
optionally include wherein the metal-plated bond
area is arranged close to a corner of the carrier
section, the triangular shape being aligned with
the corner.

In Example 3, the subject matter of Example 1 or 2
canoptionally includewherein themetal-platedbond
area is arranged close to a corner of the semicon-
ductor die, thecornerof thesemiconductordie facing
the longest side of the triangular shape.

In Example 4, the subject matter of any of the pre-
ceding Examples can optionally include wherein the
triangular shape is a rectangular triangular shape.

In Example 5, the subject matter of any of the pre-
ceding Examples can optionally further include an
obstacle for solder creepage arranged between the
semiconductor die and the metal-plated bond area.

In Example 6, the subject matter of Example 5 can
optionally include wherein the obstacle comprises a
wall formed on the carrier section.
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In Example 7, the subject matter of Example 5 or 6
can optionally include wherein the obstacle com-
prises a groove formed in the carrier section.

In Example 8, the subject matter of any of the pre-
ceding Examples can optionally include wherein the
metal-plated bond area is formed on an elevated
zone of the carrier section.

In Example 9, the subject matter of any of the pre-
ceding Examples can optionally include wherein a
distance between the semiconductor die and the
metal-plated bond area is equal to or smaller than
0.5 mm or 0.4 mmor 0.35mm or 0.3 mm or 0.25mm
or 0.2 mm.

In Example 10, the subject matter of any of the
preceding Examples can optionally include wherein
the electrical conductor comprises a bond wire.

In Example 11, the subject matter of any of the
preceding Examples can optionally include wherein
the electrical conductor comprises a clip.

In Example 12, the subject matter of any of the
preceding Examples can optionally include wherein
themetal of themetal-plated bondarea comprises or
is of Ag or an Ag-based alloy.

In Example 13, the subject matter of any of the
preceding Examples can optionally include wherein
the semiconductor die comprises a wide bandgap
semiconductor material, in particular GaN.

In Example 14, the subject matter of any of the
preceding Examples can optionally include wherein
the semiconductor die is a power die.

In Example 15, the subject matter of any of the
preceding Examples can optionally include wherein
the semiconductor die comprises a transistor, and
the die pad is a gate pad or a sense Kelvin pad or a
ground pad or a load current pad.

In Example 16, the subject matter of any of the
preceding Examples can optionally include wherein
the semiconductor die comprises a bidirectional
GaN transistor, in particular a bidirectional GaN high
electron mobility transistor.

[0060] Although specific examples have been illu-
strated and described herein, it will be appreciated by
those of ordinary skill in the art that a variety of alternate
and/or equivalent implementations may be substituted
for the specific examples shown and described without
departing from the scope of the present invention. This
application is intended to cover any adaptations or varia-
tions of the specific examples discussed herein. There-

fore, it is intended that this invention be limited only by the
claims and the equivalents thereof.

Claims

1. A semiconductor package, comprising:

a semiconductor die having a first surface and a
second surface opposite the first surface;
a die pad disposed at the first surface of the
semiconductor die;
a leadframe comprising a carrier section on
which thesemiconductor die ismounted,where-
in the semiconductor die is solder-bonded to the
carrier section with the second surface facing
the carrier section;
a metal-plated bond area on the carrier section
of the leadframe, wherein a metal of the metal-
plated bond area is different from a metal of the
leadframe; and
an electrical conductor connected to the die pad
and bonded to the metal-plated bond area;
wherein
the metal-pated bond area has a substantially
triangular shape.

2. The semiconductor package of claim 1, wherein the
metal-plated bond area is arranged close to a corner
of the carrier section, the triangular shape being
aligned with the corner.

3. The semiconductor package of claim 1 or 2, wherein
the metal-plated bond area is arranged close to a
corner of the semiconductor die, the corner of the
semiconductor die facing the longest side of the
triangular shape.

4. The semiconductor package of any of the preceding
claims, wherein the triangular shape is a rectangular
triangular shape.

5. The semiconductor package of any of the preceding
claims, further comprising:
an obstacle for solder creepage arranged between
the semiconductor die and the metal-plated bond
area.

6. The semiconductor package of claim 5, wherein the
obstacle comprises a wall formed on the carrier
section.

7. The semiconductor package of claim 5 or 6, wherein
theobstaclecomprisesagroove formed in thecarrier
section.

8. The semiconductor package of any of the preceding
claims, wherein the metal-plated bond area is
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formed on an elevated zone of the carrier section.

9. The semiconductor package of any of the preceding
claims, wherein a distance between the semicon-
ductor die and themetal-plated bond area is equal to
or smaller than 0.5 mm or 0.4 mm or 0.35 mm or 0.3
mm or 0.25 mm or 0.2 mm.

10. The semiconductor package of any of the preceding
claims, wherein the electrical conductor comprises a
bond wire.

11. The semiconductor package of any of the preceding
claims, wherein the electrical conductor comprises a
clip.

12. The semiconductor package of any of the preceding
claims, wherein the metal of the metal-plated bond
area comprises or is of Ag or an Ag-based alloy.

13. The semiconductor package of any of the preceding
claims, wherein the semiconductor die comprises a
wide bandgap semiconductor material, in particular
GaN.

14. The semiconductor package of any of the preceding
claims, wherein the semiconductor die is a power
die.

15. The semiconductor package of any of the preceding
claims, wherein the semiconductor die comprises a
transistor, and the die pad is a gate pad or a sense
Kelvin pad or a ground pad or a load current pad.

16. Thesemiconductor packageof claim13,wherein the
semiconductor die comprises a bidirectional GaN
transistor, in particular a bidirectional GaN high elec-
tron mobility transistor.
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